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1 

j~ i 

telecommunications system 

B The invention ^r^m^t!^.^^ 

for communication between a moMe term ^ mobile 

WW* method at tea* «-«« ^^^n system which 
network. The inventon also applies to ^ ^ ope 

comprises at least . •™*^^' n ^ network, and means for 
10 bearer service implemented « *e m iod ^ mobl)e 

selecting a bearer ^J^TES*. turther applies to a 
terminal and said mob-le network The comprises at 

mobile terminal for use » imptemented in the 

leas , a mobile netwo*. at .east one bea^serv P^ for 

system when the user of ^ mob e ^^^m is me pub- 
area of the system. A typicd ' "f^f™ rity of mobile communication 
to land mobile n ^*. (P ^J a "° te rt application belong to the 
systems in use at the t,me of « n |M > ** tem , e bein g the 

second generation of such systems ^^Lnurtcrtoo.)- The 
GSM system (Global System for Mob,le ™ecom ^ of 

invention applies advantageously * ° ket 9 radl0 service 

mobile communication systems. The GSM mobile 

GPRS . a new service ^^^on Universal Mobile 
communication sy^em an^the^ gen 

Telecommunications system, ™» 
standardization, will be used as examples. 

The function* em— C - 

m0 re suonetwo^serv^ ^J^S^oo^ numerous 
backbone network (F.g. 1a). The sudt ' (SGSN) wi n 

support nodes (SN), of which serv,ng ^^^q^S support 
be used as an example in this spec.f.cat.on. The serv.ng 
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node s are connected "the — n^^SK^ 
a base station via an l^^^Jafcn devices via base 
^^^^^^mZ^ network provides packet- 
sttHons (cells), T*e mobile ™ node and the wireless 
sw*chedda*atran^s^ ^ be, in turn 

communication device. D*^™* , e , 0 a public switched 

connected to external data networks J* ™ n P Qde8 (GGSN ). 
data network (PSDN), via f ^ 9 ^^! data transmission 
Thus, the GPRS service enables, packe ^ 
between a wireless Communication network 

network, wherein certain parts of the mob. w 
,orm an access network. Some examples otapp ^ 
racket-format date transmission are merne 
conferencing, Ale transfer and WWW browsing. 

,n third-generation systems, »e concepts of a ^arer^mce ar^a 
service are used. A bearer ^/f ran8 Xsion of signals between 
service that provides the capability ^ ^^^J to the older 
access points. A bearer L use of date rate 

concept of a by the system for 

and quality of service (QoS) that wm o p ^ ^ 

transferring Information betweer , a mob , e s^on an ^ ^ 

of *• F °: *r* 1 1 ^bearer service, and a bearer 
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of the system. For example, a bearer apd , bear6r 

station and a base station is a ^"^^"ore networi, is e.g. 
service between a radio f^*^*" f n %, e UMT s system the 
an , u bearer service ('"^^^ er and a core network is 
interface between a "^J*^* ? s provided by a mobile 
called the lu interface. In this — ^^V^s), e.g. data 
communication network .^order to^fu atjon system , ^ 

services carry out data m ultlmedla, etc. Therefore a 

services are associated with phone ca«s mutome ^ ^ 

service necessitates 'n'o™^""^ or transfer of a text 
the fixed parts ■« £ Ld-generation mobile 

message. A major task tor tne op maintain and 

telecommunications system is to manage £ J ^ 

— was,ina ,he ava,,ab,e 
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15 



20 



(PDU) are handled in the GPRS " e ™° d {or ^ connection 
example, the quality of ^ f , transmission, buHering 

address are used to ^^'^^te n support nodes and in 

(packet queues) and discard-g o packets ^ ^ ^ 

gateway support nodes £ transmitted simultaneously, 

connections which: example, different delays 

For each connect ft* ^J^lSSSLi 

service level. For example m e ' ma \~""!°' C £ r ; However, Interactive 
can be allowed t. ^."^J^TJ^U -quire high- 
appllcatlons, such as video ^ ,eren0 '^' s „ ,„ flle transfer, it is 

'ZZt .e remitted ,n error situations, t» necessa*. 

packet transmission service of the UMTS system, 
features of these traffic classes, £ '"Irion de- 

s ,he different criteria for the ^,2^^^ quality of the 
fined for the flrstj and the occur ln tne 

data transmission, wherein sigmficant delays ™* n „ not 

transmission. However, the accuracy d ™ and fourtn 

such an important criterion. ^"^^^Zi^ but rela- 
0 traffic classes, rfon-real-time data transm ^ s ^ Qf reaMime 
tively accurate packet transm,ss,on s requ mL ^ in a 
„JL. data tfcnsmission is the transm^ »on of speech £ 
situation where two or more people d scuss wi^ eac 

communication devices. An exampte of . ^ srtuat,o ission 
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„ „„,< arcuraov Is a more important 
transmission «lth ^odetate speed and accu V Qf ^ ex . 

, act or than reaMimfe data ^^1^00 the transfer o. e- 
ample system, it ■ J^^SJ «* * ecessary » W 



First class: 
real-time. 



e.g. telephone 

conversion 
-guaranteed capacity 

•no acknowledgement 



Second class 
(business class): 
real-time, ag< video 
information 
-guaranteed capacity 
■acknowledgement 

possible 
-buffering on 
_application level 



De fined! 

i 

High, medium, low 
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Third class 

(tourist dass)' 

Interactive best 

effort method 
acknowledgement 
-Internet browser, 
Telnet 

-real-time control 
channel 



Fourth class 
(cargo class): 
background transmis- 
sion with best effort 
method 

^acknowledgement 
-background download I 
of e-mail messages, 
«jiondar e vents, ete^ 



I2s 



[ Not defined_ 



Defined 
High, medium, low 



L, medium, low High, medium, low 



TABLE 1 
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Modern second and third 

efllcient data pressing P™^*^ connection to the internet 
alreaoV.forexaniple.apossWty tomake a ^ ^ 

and to use a iUwser appUcat,on n be sible , 0 

information from! the internet and .n < ooi Jm and 

esteb ,ish muUdia ^ol^tllb: donated as mobiie 

the like. Therefore, ^ To ailowthe use of different 

terminals hence onward m m^ descnpfton. ed an 

appiications * K^J^S^ hereafter aohrevia^d 
execution environment Such extem al applicatons 

as execution °^°™^ lt*X ™^'°< °' W m0bi ' B 
are not necessarily provided oniy uy 
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mav also provide such 

termina. but some ^Z^^^^^TX 
applications. To assure compaUb*W w environ ment (MExE) 

terminals. 

^ internet MM*. They prmj* «W ^ se(vices , telepho ne 
database services, other ' rfoma *°" efc The user 

appiications. video "g^J??^*^ «- 

initiates a serv.ce request by stert,ng^ ^ ^ executl0n 

terminal user interface. In the ™° d also ^ requested 

^^'•-^^^'^S . connection via the 
2S^T!i^ or some other ne^ where 

20 the desired service exists. 

The requirements of different 

applications require ™ applications. 
Such applications are for aa^* emjr ., ree communication as 
Some other S — ^a«on connection Is less 

possible, but the bit rate of U »°™V d database applications. 

Important. Such «W*"«£^ ^f 'ese kinds of applications In 
Therefore, there • a problem « u£Q * m ^ 

mobile terminals, namely how o selerf * P R ^ ^ 

have. 

,„ present systems, some 7 ^T^° 

srstrrrrb^r-o — - «* 
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°cLS an d * e networK protocol being used, 
one bearer service. The "f^ 0 *^^ beare r service in order to 



times, etc. 



Att he presents the cho£ of^eare, ^^^EC 

15 ^ previously -own ^ - ^^^2 ^ 
disadvantages. For example, ^^tof the terminat affect the 
tmore*^*^™^'^^™^* being executed, 
demands on ^ J^^^SS-* preferences which 
Also, the user may have his/her own Forthermore , there may 

20 are not taken into «^«^£2E£* may not be able to 
also be some situatronsrn which mernoD fe 

provide all bearer services, for example w 

overloaded- 

25 , present system, the mobiie term inal and ^J^t 
negotiate the bearer service^ 1 the new™ d for 

requested bearer serv,ce. P"*^*?*^^ ^t there exists a 
the communication is not «**"**J^ " fj£ to qutte high, e.g. 
video application where the resolution ' ^ ^^on 

30 800 * 640 pixe., If the user - h ; s ^ c t necl via a high-speed 
wtt h a mobile terminal which has means » ^ ^ 

circuit-switched data — ' c which has a display 

mob i.e terminal is ^^^X^Zo x 640. the application 
with a resolution of at least the mentions a 

35 may be •^?J^Z%2l^^ 
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^ resofution (800 x 640), aHhough a -are, — * — r 
"on (640 x 480) wouid be adequate. 

■ «,* affect the requirements of the bearer 
•n,ere are also other critena f f ^.te termina! can be used as 
service needed. In another ^'^Xminal and the server need 

to exchange some data. The type o so may me 

terminai is used as a ^^^ZmM^ speed may 
properties of the server. For ^' e ' 7 critena , or m e selection of 

t ,s aiso possible that -^^^S^jZ 
each other and must setect ^es „ botn 

15 SS^"S!S 7 m e 1* neL^ - — 
the mobile terminals are communicating. 

The user may aiso visit the 

The pricing policy may also differ. 

t ,s thus an obiect of this 
25 for selecting the bearer s e ™« fo an applet ^ ^ 

o-lmTbi,: S te^aTd t prope.es and cmeHa set by 
30 the mobile network. 

^ obj ecU of the ^^»ZX*Z£ZZ 

requirements of the appl.cat.on, the user tn is 

„. networK. A J^ZVL characterising part of the 

35 characterized by what » d '^' '°™ em according ,o the present 
upended claim 1 . A communwation sy^en^a part 

J^SS^ accordin9 to we present 
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inve n«on is charactered » - ^ * - Chara — ^ 

of the appended claim 32. 

The present ^^^ZT^^^^^^^l 
6 systems and -^ods -n9 *eje* ^ network 

an optimum bearer service can oe proV ided to as many 

.oading can be op«m i sec 1 ,netwo* secant m> ^ ^ 

users as possible, and also * execubon s ^ ^ 

suited for respective demands of the user 
10 mobile terminal being used. 

The invention - now be described , more detai, -n *. - 
reference to the appended figures, .n which 

S hows a system in which the method according to a 
pXed embodiment of the invention can be applied, 



15 F«9- 1a 



Fig. 1b 



shows another system in which the method adding to a 
preferred embodiment of the invention can be applied, 
20 Rg 2a shows a diagram describing the method according to a 
preferred embodiment of the invention, 



Fig. 2b 



Fig. 2c 



shows a diagram describing the method according to 
X advantageous embodiment of the -nvention, 

shows a diagram deeding a method of 
renegotiation method according to an advamag 
embodiment of the invention, 

service, 

c «_ad ^ow examples of advantageous packet formats 

35 Figs, ^ ^ me(hod accord . ng tQ a preferred emb o dim en. of 

the invention, and 
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hw* diagram describing an application 

• m a oreferred embodiment of the invention, 
in the following descnpbon of a preferre used M ^ 

a UMTS type mobile « mmun '^" ^ 0 ™ e o( ordinaty skill in the 
example; however, it will be apparent* , someon ^ ^ a|so 

have deferent 

blarSrvioes available for communicate. 

me operas of the inversion '^^5^ 
2a and 2b. Figure 1b shows part of a ^ y isa of a base 
mobile terminal MT1 , a radio acce* , no*V ™N > ™ ° ^ 
station 2 (BS) , and a radio networf ^ontro £3£ NJ 2 

, ^ mobile termina, MT1 -P"-* ^Sp^ 
memory means MEM. and a radio part RF 

CPU can be 

for oommunication with base staton 2 Jhe proce 

included for example in an xfk* a great amount of the 

5 not shown), which can be used to car* out a g ^ 
log ,cal functions of the mobfc > te™nal MTI^ ^ ^ 

contain advantageously ™ d °™ ^ em ^ oVtne SIM. The mobile 
memory (ROM), and at least part of the memory o a 
terminal MT1 also comprises a user „ louospe aker, 

W display device and audio means, e.g. a microphone a 
but these are not shown in Fig. 1b. 

In Fig .tb, . has been assumed that ~-nt (CM) 
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t and the radio resource 

a call. The bearer -anagemen VW . r lhe moblle 

management ipU) ' un ^° n * *'* c Xller 3. The bearer manage- 

terminal MT1 and In the radio or more logical channel 

me nt functions are e.g- used tor sel«*r,go ^ ^ ^ 

the base station BS 2. 

° A packet data connection be = the .mobile ^ 

ne lwork7 can be e ^ is ^™ ^ a pacRet data gateway 8 
(PDG). It is poss.ble to create a ^ ^ rad(0 

16 hetween the mobHe ^ 11," swth^ centre 4 and a gateway 

rir n sr d rr Xor^tch . GSM . ps™ or 

20 ISDN. 

ln .e .lowing a method -^"TSSS 
the present invention will be * Hnes 

o, F V 2a, 2b and tig 4. In *e figures 2a and ^ ^ 

2S describe functional £ ents ^ appHcation, line 

advantageous embodiment. Line p ^ mobl , e 

30 Flrs t, the user o, the mobile — II |^ ^S?— 
rnobiletem,inalMTi e .g. using tr^usenntena ^ 

MT1. Possibly the application could * ^ rt Ws 

application is e.g. a networked game^ The progra ^ 
application may have been '° a *V * *e m e rZ,m eansMEMof 
35 connected to the IP network ^ is provided an 

the mobile terminal. In f l^™^ th6 86rvi c 6 request from 
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termina, Is . collect a,. the « S£SSS 

service. The requirements are O-*?"*™"^ i illty storage 204), 
ln the MM from «- «r""^£ * «he execution 

from the user and from the network. ™* by ^ 

environment 202 and the requested ap pterton fe 

processor CPU o. ™* ^tfe Cninai, but in the 

program execution. 

Th e application sorted ^^^'Tr^K^ 
the execution env,ronment 202 g*»J^ para(ne ters, suc h as 
requirements can be e.g. rate eto> and 

information ^""fig^'ST^ ™ 
traffic class, such as UMTS bearer t 

service requireme nte . nay £o .nclud ^ ^ The 
requirements, that .s the numo embodiments can vary 

The logica. interface be^en ^ 
environment 202 is caHeda bea -'^ an amJW ^ in flg . 

s PWamming-nteriaceBSSAP^ ^ ^ temllnal 

4. There are also other means io a terminal capabilities 

capable* and user ^^JZ,^^^^ 0n6 
definition block 403 and ^"^^^wh, definition 
other Art 402 is arranged * ween ^S*»r API te 

O block 403 and the ^ on ^~ e ^«on btock 405 and the 
arranged between the environment 202 

terminal MT1 via a low-level system API 407. 
35 Advantageously ^^gT^^Z^ 
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orocess for all separate 
bearer service req ^f refore each bearer service will be given 
applications/connections. Therefore eacn o 
an identifier in the response from the system. 

Re ferrin 9 once more to f.gures 

(block 208). Selection of ^^JZcXn environment 202 may 
interaction using predefined rules - ^exe ^ Qf an 

further request J^T™^ The user may be 

alternative bearer, e.g. a more w MDenslve alternative bearer 
willing to automatically accept e.g. a reply to suc h a 

• in 0 rder to obtain the ^i^rTa. The repiy 

request e.g. using the user interface o^ m ^ 
^transferred to the execution env»ronm ,ent 2^ (block ^ ^ 

stage any other user P^TT ^JST « 9 i"** toca,ton 
example, the subscriber data £ Tatout aliowed sen,ices and 

11 ^tSST^^SSS £. may be defined by the 
^er^S™ to the use,s subscript opions. 

ln another ^"^X^Z^tt 

accessible memory, ^ ^f^i^l'o know i. the mobiie 
; properties, and ternunal class «"£^K«I communication and/or 
terminal MT1 has means for packet swnc drcumstano e S the 

means for circuit-swrtohed gathere d. At least 

version, manufacturer and model '""^^y in the memory 
^-"^^.-STrnTaJ This termina, 
° SSJSS"^ S « means ME M (block 216). 

Some information about the ^*j£»J^£££ 

and can be found based on e .o. *e ern™ 
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st^s^ss^— rrrrss 

information and this reply network message 
i terminal MT1 (block 211). 

. ™ „r™*«ses the Information gathered 
The execution environment 202 I***" ^ user and/o r 

(e.g. from the application, the ™ b,,s *™™!^ a bearer service 
( JU and based on th* inform * on phase> ^ 

0 request network message (Nock 21 2M « ^ ^ in 

execution environment 202 ^* ys ®* execuUon environment 202 

order to find me most ^J^^^m requirement 
also has the ability to deal vMhsndre^^co ^ q) 

and to term an appropriate se^ce ^ ^ ^ 

,5 contradictory J^sk fo a communication rate of 14400 

example, the application may ask tor a at 

20 reply prohibit that™ «^^f 10000 m *. The way In 
communication rate so that rt ™*° e ( ta bea rer service 

which the execution environment 202 w. 1 bun P ^ 

request rsiTJ?--^— 

25 S ra" mobile networkMecommun-ons 

system. 

Fi , 3a presents an JJ^.^^^E 
bearer service request ^ J environment 202. First, 

30 requirements can ^ ^m* 'ormat indicates the 

35 terminals MT1 . 

* r oW 902 is followed by parameter fields. These parameter 
The header field 302 is toiiowea uy w include sub-fields. If 

fields can be either variable or fixed length and can inciu 
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ii « 0 ih* and sub-fields, missing 
an application does not M values £ - ^ d ~ wWlt « the 
parameters are advantageous V M»*d as ze ^ 
detailed structure -W^tS^ « aS "on-restrictive 
fields and the number of the suu «» 
examples. 

field 306 is for traffic class information. 
u is a , so possible - ^ 

alternative for some or all of the marto ^ ^ wh , cn 

For example, there may be two W rate r envjronment 

the application forwards via the BSSAPi to 



20 



25 



30 



35 



Similar methods present* ^« t^SS^SK 
collect the terminal information from to information 
bl00 k 403 to the exeorton 5 to the execution 

reL^o b^arer service setection are collected. 
Once a bearer ser.ce request 

mobile terminal MT1 sends a me ^ *° ™ 213) . The area covered 
which the mobile terminal ■ ^ J ca ,,on between the 
by ,he switching centre that is called the serving mobile 

mobile terminal and the jf*"^"^ ho me netwoK of the 
nelwo^ The serving mobile moblle netw ork (visited 

mobile terminal in question, or some o her mo ^ ^ ^ 

mobile network), as is known to ^ mobl|e 
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mobile network. 

a nf the mobile network comprise 
Ti»**^^"^?^^T2i mobile terminals 
. database for -^'*^et m^lhlng centre area, ft 
which are in operat.cn in the ^less vjsitor Looa1ion 

mobile terminal, etc. 

That wireless mobiie ^no^re^cb receives *. bearer 

service request netwerk ^"^4 also contacts the 

message. The wireless mobile swrtch Ago* "» ^ user , s 

home network of the '^TT^L*^ user - s subscription 
subscription information L. aflect ^ selection of 

information may have some restrains that may a ^ 
, the bearer service. There may to-* , e w 

subscri^nswith di^^ Qr 
the bearer service request has b « ' , imit the selection 

*^™^^^£EL o, the user's 
of the bearer serv,ce. The result o 
5 subscription information is sent back to 
centre 4 of the serving mobile network. 

Based on the reply - ■ - «-* 
switching centre 4 denies the bea- ^ ^ or ^ ^ ^ ^ ^ 
,0 service selection process. In the Matt* r ca ^ selectlon , the other 
user's subscription information does not a «*f " , he se(ving 

grounds for the bearer service 'X^^^e traffic situation 
Lbile network, advartegeouslytalungjto a^unt t ^ ^ 

35 » ^a ^^'by^^T- ^ 
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nested bearer se.ce at 

another bearer service than lnto account the 

3^?- - £ use,s subsc^n options. 

on the - « r = s?ssr^rs 

mobile network forms a beare ^TL^ated the bearer service 
^s it to «Vn££«™n- ^^^ inal ^ the execu«on 
selection request (block 215). in ™< , ta ^ e execution 

environment 20S " h - dle ^^°^pTL suggested bearer 
environment 202 does shown on the display of the 

service. It may form a messa 9 e ™ SUQaested bearer service, 

mobile terminai to Inform the T^^^K^d. ln this context 
or possibiy a list of bearer services me suggested 



20 the selection. 



Fi , 3 b Presents an 

by the execution environment 202 to 401. The packet 

25 Nearer that was granted for* ^ «T « ^ ^ 
contains a header field 302 ana °™ j h contain s 

identification of bearer field 308 and ■ bit error ra te, 

details of the granted bearer serv.ce, e.g. delay, 



traffic class, etc. 



30 



,n the bearer service selection proces, 

next activated in the se,v,ng mot* network n q 

execution of the application can be started BuMJthe , y 

request is denied for some reason, the applicaton .s 



35 stopped 



lt ls possible that there w, be a need to sector 
some reason during communicator For example, me 
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20 



me moWlB network can vary 

bearer services. The mob.le ™ TJ,»y of the radio signal. 

tn6 baS e station '-^^tl^^l^^ ,n WS 
Therefore e.g. a reduction in bit rat« .may cnangea conditions 

^ network Worms W^^S^ ^goV* 217 in 
by sending e.g. a ondibons °* a "9 sd £ 6 a negotiation request 
fig. 20. The execution en— £202**n ^ ^ ^ 
network message (block .218) ^ negotiation request 

network (block 219). In the ^Z T^eTl^ reflected, it 
network message is ^"f^^e "negotiation of the bearer 
possible (block 220). Finally. to <»^**£££ on the basis of the 
'service process, the '^^^^^ reply network 
result of the 7c* terminal MT1 that initiated the 

message, and sends it to tne mu ^ bile terminal 

bearer service select.cn ^ <££^ a „ ^ce change 
MT1 the ^™^f»lt^ ««* this change, 
meSSa9e rocT^) One ad^ntageous example of a packet format 
concerns (block 222). une auva a DreS ented in fig 3c. The 

tar the bearer service »W 3 0B and a details 

packet contains a header 302.an * ^ the ^ in 

fleld 309. The f "^li 8 ^;" worma«on about the changed 
question. The details field contains application 201 

, SES o^r^e , either accepted or reacted. 

It should be noted here that »e network messages between the mo* 

netwo,k NW1 and the mobile t^'^^Xstl comrnunicated in 
same messages as the messages > 301 , 30£ 3 0 3 ^ ^ 

0 the mobile terminal blocK 403 and 

Z ute P r p— els ££. blocks, and the appHca«on execulon 

environment. 

. ,n the above — n « rSfSK 
mobile terminal MT1 ana me muu vprv s j m j| a f to the 
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Terence - - — of the bearer se.ce to be changed « 
to be informed to the mobile networK. 

^nations for bearer mmm ""^V! cannot be maintained in the 
and the preview bearer serv.ee *£~2£EE*«1. this situation to 
new mobile ^^^^T^TZm^ changed network 
the mobile terminal MT1 by ^ e „ etther accept a new 

Sarer service, or stop the service execut.cn. 

. is also possible that the ^^ n ZT^ 
network are even better than ,n the j»w«» ™ D tne mobile 

SET? r =r»= » - - - 

conditions changed network message. 
' This above menUoned — sm-^o ^^-^ 

services available. 

5 ^h=r «ihiatlons In which the bearer service is 

There may also be some other - faster „„ rate or 

negotiated, ^r example, ^ ^^on^y need a 
a reduced delay. The appkeabon 201 forms a r B 
message 311. If the bearer serv.ee J^SJSKl. or the user of 

„ an application 201 nrong 202 forms a 

me mobile terrmnal MT1, the execunon t<) ^ 

nation revest 20 2 may atso check 

beginning of the communication. 
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10 



15 



of a oacket format for the renegotiation 
One ^^^^Tt fig 3d. m —on to the 
req uest message 311 containS , an 

parameter fields 303-306 J 201 indicates to the execution 
identity field 308, in Which ^ » *™£ 8e|V|oe to be changed. This 
environment 202 the identify to be ^ same as the 

identifier of the bearer service in 

identifier which the mobile network has given 

question. 

■ „ *» tonnes* and performs all necessary 
The mobile «!™S^SrTS description of the present 

checks, as ^ user subscription Information if not 

invention (e.g. the network checKS " ffl situation and 

aiready known, checks the mobile "^°* s ° W ^ on network) . Based 



decision. 



- , mti thP execution environment 202 receives the 
in the mobile ^T^^^^^ application by using e.g. the 
0 network reply and informs the resutt to tne W ^ may then 

lt „ apparent to a ^^^^Jir^rrS 

,5 phases which are earned out n^ memo cpu Qf ^ 

30 wireless mobile switching centre 4. 

. may a, S o be possible that the other par* ^^S*^ 
not an element in the network but mother mob e term ^ 
situation may arise, for example. |i termin al MT2. 

35 the like, at his mobiie term^na another^ £ 

Fig. 2d describes a ^"JS^ communicating within the 



• M "»J£m£_JSMJ 1 i_ k TAMPEREEN PATENT 



20 



10 



15 



20 



■ , mti that initiated the call has probably already 
mobile terminal MT1 that iniuare ' . me beare r service 

p^^^^^r^^^ZZ connection to me 
used during the ^rvice sess^n before^ thea ^ ^ 

catled mobile terminal MT2 (blocks • ^ temlinal 

bearer service is accepted by network NW1 a 

MT1 that initiated the call. it J* nds J° termlnal MT2 (block 

request to form a connection ™ network to the called 

A That .^^J^^'S^on environment (or 
mobile terminal MT2 (block 229 i . ca| , nandling 

some other system module, for e^ m P"' t0 cneck if the 

called mobile terminal MT2 is able to us 
mobile terminal MT1 suggests (block 230). 

■ Q . mts> nerforms a bearer service request 
The called mobile terminal ^ Performs a 

procedure with the mobile "f*^,^^ (block 231). That 

P req uest netwo* --^^^ mi ~ 
WMSC 4 which receives toe bearer serv ^ usty the user's 

subscription information .s exammea v ^ ^ 

subscription information WndS ° f 

selection of the ^J^J^^ ^cies. Therefore it is 
mobile subscriptions with dtferen W P completely, or 

possible thatthe bearer ^ 1 ^^^ BW may limit the 
; the allowable bearer services for ^th ^.Li^ of ^ user's 
selection of the bearer servce. J^^^ZsC 4 of the mobile 
subscription information is sent back to the 



network NW1 



30 



35 



Ba8 ed on the reply from the mobile ne^rk ^ ££££5 
the bearer request or continues ^ s P ubsonptio n 

the latter case, or in such a case ma t i ^ 
Wormation does not affect me selection the othe n ro ^ 
bearer service requested are exam,ned in ™ 
advantageously taking into account the ' *^^ obUe netNolk NW 1 
mobile network. In this phase the P^^^T^e bearer 
are compared with me parameters " be affectea by me 

service is suggested. The bearer selection may also 
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network NW1 forms a bearer service repy ^ 
sends . to me 0*0; reoiest network 

7e* 9 :Ts« a — response network message to - 
10 mobile network NW1 (block 234). 

ras connection response , net* £ menage* — 
terminal MT1 that initiated the cal I (block ^ 3e(vices) , ^ 



(block 239) 



u-i *«^mai« MT1 MT2 did not accept the 
,,, however, the seiection procedure 

proposed bearer ««H b '°* ^ mo bile terminal MT1 that 

service request with new parameters. 

„ the caiied mobiie terminal ™^^2£&Z£L 
5 service(s). it may have «^J^ ^accept the suggested 
wherein the mobile termmalMT I checks **c 

bearer service. If "'^X terminal MT2, the bearer 

bearer service suggested by the called m mobj)e 

selection procedure will loop '^(s) an d did not 

» terminal MT2 did not acceptthe P^^^ten^inal MT1 
suggest another bearer • e ^**S^»». *"* the bearef 
^•^^•"•"^"^^TbfcSraai. or otherwise the 
selection procedure will loop back to block 

connection procedure falls. 
35 „ »,„H».oon the mobile terminal MT1 , MT2 

connection-initiating bearer. 
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t „ atso possible that mo cal>ed -^^SS '"jKSf'S 

another mobile network the situation where 

8UC h a situation the proces mobile terminal MT2 are 



NW1.NW2. 



^ scheme .so applies, the ■** — — 
first, before performing ^J^T^"^ parameters with the 

, s provider's server, in a remote (a* IP) network. 

k ma „ not be sufficient that the serving network only 
In some cases t ^"^^'^ canons relating to bearer 
checks its own capabilities ana ra a 
service request. If the mobile te rminaMs t^ing 
20 which also needs connector . ,o ^°* to °cheok the situation and 
network, the serving network may_ate° I ™> adva ntageously by a 

capabilities of the ^^CSjJn** *> 

standard signalling interface (not shown^betw ^ 

provide a^le.'the seeing network 

25 situations, f such an ^ are needed in the service 

communicates with the other new* , etworks , suggests a 

T.e invention is no, iimrted so,e,y to ~ 
but it can be modified within the scope of the appendea 
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Claims : 



r A metbod to seiec, a bearer -rv^ J 
m ob»e termlnai (MTD and a "'**^^^ W M »o* (NW1), 

fining asetot requirementeforthe bearer sen**, 

5 _ at — one bearer service o, «U 

services. 

, A metbod according . * ^^TS Ztt 

„ ^^^^ 

properties of said application. 

, . M H rt r9 characterised in that said set 

25 properties of the mobile terminal (MT1). 

4 . A metbod accord^ to* a. 1 £££ 
set of requirements for the Dearer seivu, 
basis of user preferences. 

30 S . A metbod according to any o, d*. v-J MM 

tbere is user subscription —on stored ^^^^ 

35 subscription information. 
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^ + onx# of claims 1—6, characterised in that the 
7 A method according to any of claims 

5 method comprises further the * e P* of . e on the ba sis of 

_ SSS -i^ea™ service request network message to the mobile 
I0 network (NW1). m _ eMfle on the basis of said 

15 terminal (MT1). 

8. A method according to claim 7. *1*TnW1)! 
.east one quality o, service class ««- mob « ^ 
that for at .east one quality of "„ £ executed a 

20 .east one bearer sendee and mat for me ap pUcalo ^ ^ 

preferred quality of service class s defmeo, wn 
set of requirements and transmuted « me bearer 
network message to the mobile network (NW1). 

phase comprises at least steps of. the 

- defining a new set of requirements for the bearer serv 

mobile terminal (MT1). r™^™ on the basis of 

30 - forming a bearer service request network message 
30 Tnel set of requirements for the ^™*^> to the 

- sending said bearer service request network message to 

network (NW1), ^^^^ on basis of said 

- forming a bearer service reply network message or the M 

(NW1), 



e, 8 /99 13 = 54; 03 2 «»^f|_ T _. PATENT PRH ©026 

•89 13:55 FAX 03 2886262 TAMPEREEN PATEN 1 



25 



^ne^the Rowing steps is performed in the mobiie terminaf 

5 ^ at -east one bearer — - - —» ^ 

jS^.eas.onese.o^.o-s^e. 

1 g characterised in that in 

10 . A method according to any of <*» jmt ^ a new 

10 the method a ^^l^Ve T° W ' e n6twork (NW) 
bearer service when ~ ndmon "°l *!, D rises at least the steps of: 

changed, which '^^Z^TZm^s changed netwo* 

rrnlnlS conditions changed ne^orK message in the mobiie 
20 ^TSl'L foxing steps is perked in the mobile termina, 
(MT1): 

if «iaid new bearer service fulfils 
- accepting the new bearer serv,cejf said new n|calion 

requirements tor bearer and sa^d mobile network (NW1) 

" £! SoTSa^on is —d * said 

- SSi^^r se.ce. if said 

Ml requirements for n*«* (NW1) 

11- A method according to any ^ ^ — SS a - 

35 bC^ e n« 

" meTage on me basis of the changed condone. 
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- sending said colons changed network message to the mobile 

- — If — ~—» Chan9ed ^ 1,1888396 in ^ m0b ' ,e 
s _ ring a M nI« bearer service request netwo* message in the mobile 

_ ia«^r service request netwo* message to the mo* 

network (NW1), formed in the mobile network 

wherein one of the following steps is performea 

10 (MW1): 

. accept *e new bearer sen^K sa« , new 

requirements for bearer se ™~; a ^mobile net worK (NWt) 

M„ requirements for ^ a ^ ( ^; d ^' m0 Me network (NW1) 
hotween said mobile terminal (MT1) ana saia muu 
20 SEE "on with execution o« said app.ica.on . stopped. 

« ^ime 1 11 characterised in that 
12 . A «^^^ 1 i5ri« programming 

r^trbiSraKMTt). which ,s used in communion 
25 betL appiioations and said execution env,ronment. 

capabilities of the mobile terminal (MT1). 
30 , loinflo i_i3 characterised in that 

preferences. 

^ 15 . A method according to anv ^^^J^TC^ 
tne user of the mobile terminal (MTT1) is y°™ e <> , ^ 

bearer services, wherein the user can perform the selects 
bearer service. 
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16 . A method to select a ^^^£££2,*. 

^tsrrs — * - *»™ in 1,16 flrst 

mobile terminal (W1T1), services in the mobile 

- obtaining information about selectable bearer services 

network (NW1), hearer service and said 

services, or 

mobile terminal (MT2), Mr%llno ran be used in 

• - i* the arrfnted bearer service can 
- examining, if ™ accepiea u torm , nal fM T2) and the 

communication with the second mobile term.nal (M^J 

mobile network (NW1), th su)t 

sending a reply to the first mobile term.nal (MT1) based on 

of the examination, in tht> second mobile 

wherein, If the selected bearerserv.ee 1'%^^^ terminate 

terminal (MT2), a co mm u ^7!^^^ ^^^^^^^^ ^whiictT^«3 mmunlcation 
(MT1, MT2) and the mobile network (NW1), 
30 the selected bearer service is used. 

(MT2), a new bearer service selection is performed. 

35 .. <6a h7 characterised in, that if the 

18. A method according to claim 16 or 17 terminal 
selected bearer service is not accepted in the second mo 



25 - 
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10 



(MT2) a communication is terminal between the mobile termina.s 
(MT1.MT2) and the mobile network (NW1). 

. * o h 0are r service for communication between at 

mobile terminal (MT2), e£kruirA ca n be used in 

_ examining, if the selected bearer **™ 

n ~i fM-ra and said 
communication with the second mob.le term.nal (MT^> 

terminal (MT2). a oommun,oat,on ,s ,„ ^ 
3 (MT1, MT2) and said mobfle networks (NW1, NW* 
communication the selected bearer serv.ce ,s used. 

20 . A —cation ^ «^ ^ 

terminal (MT1), a mobile "6twork(NW1) 201 403, 

!5 implemented In me mobile "^^^^S^' *> W 
405) for selecting a bearer serv.ee for =0™"""*™° chanKrtBrto0d 
Ibile terminal (MT1) and said mobile network (NW1), characterise* 

^XSZZZZ - - — ,or *• bearer 

M - me^sVu. MEM) for obtaining information about selectable 

- compa.no said se, of 

service and said obtained informat.on about selectable 

35 services, and ^unwind steps based on 

- means (4. MT1) for performing one of the following steps 

said comparison, 
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_ accept at .east one bearer seivice o« said seiectabie bearer 
. releS aTleast one selectable bearer services. 

«. moblie terminal ^."J^'^K TmeM) for defining 
an a PP .ica«on, means (401) for 

a set of requirements for the bea ™"«™° ^ jce at teast on ««, 
defining said set of requirements for me bearer servic 
10 basis of properties of said application. 

„. A — cation ^ .^S/^ ^nlnf 
characterised in that means CPU. mem, ^ 
requirements for the bearer service oompr.es means ( ^ ^ 
1 5 defining said set of requ.rements for the bearer se 
basis of properties of the mobile terminal (MT1). 

• ouMem according to claim 20, 21 or 22, in which 
23. A communication system ac00ral "8 MEM) for executing 

the mobile termina! (BID compnses mea^(CPU^MEM)^ 
20 an application, characterised intha > (404 , 

a set of requirements for the bearer ^™f^ e P a ^ rselvlce at least 
405) for defining said set of requirements for the bearer se 
on the basis of user preferences. 

rv,^n«i (404 405) for defining said set of requirement i^i 
30 se X * lea* on the basis of said user subscription information. 

limited wherein the means (uwu. wicivij 

. t h( > hparer service comprises means (1, 4, 5) tor 
35 requirements for the bearer service h ^ Qn ^ 

defining said set of requ.rements for the beaiwser* 
basis of traffic situation of the mobile network (NW1). 
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26 A communication system according to any of claims 20-25, 
message to the mobile network (NW1), 

to the mobile terminal (MT1). 
27 A communication system according to claim 26. ** ra ^ ri ^ j° 

included in said set of requirements and transmitted 
20 service request network message. 

28 A communication system according to any of claims 20-27 
cnarler^ed in that it comprises means for renegofatng a bearer 
service wherein the mobile terminal (MT1) compnses: 
25 (CPU) for defining a new set of requirements for the bearer 

mllns '(CPU) for forming a bearer service request network message 
" on the 5 Sof the new^et of requirements for the bearer serv.ce, 

30 - me'ans (RF) for sending said bearer service request network 
message to the mobile network (NW1). 
and that the mobile network (NW1) comprises: 
means fo^ forming a bearer service reply network message on the 
SET* «* bearer sendee request network message and sa,d 
35 obtained information about selectable bearer services, and 

_ m"ans for sending said bearer service reply network message to the 
mobile terminal (MT1). 
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wherein the mobile terminal (MT1) further f0r 
services, or 

g - rejecting at least one selectable bearer serv.ce. 

29 A communication system according to any of cttms 20-4J8. 
^rasterised in that It comprises means for renegotiating a bearer 
^Hrhen cordons of the mobile network (NW1) have changed, 

" of «he TZed conditions, in which network message a new 

. SSSEI? SSSSL changed network message to the 

15 mobile terminal (MT1), 

and the mobile terminal (MT1) further =° m P nse ^ 

- means for examining said conditions changed nsw 

- means for accepting the change of the bearer »™£jL?ZL£ 
bearer service fulfils said set of requirements for tearer i.^' 
STem n»e communication between said mobile termma (MT1) and 
S moMe network (NW1) in connection wf* execuflon of sard 
application is continued with said new bearer serv,ce and 
nteans for refusing the change of the bearer service rf said new 

- means 101 »« a requirements for bearer 
bearer service does not fulfil saia set oi iom tentl i na l 
«>rvice wherein the communication between said mobile terminal 
(M^and satd mobile network (NWt) In connection with execution 
of said application is stopped. 

30 A communication system according to any of claims 20-59, 
characterised in that the mobile terminal (MTf, comprises a bearer 
service selection application programming > interface (401). ' £*» 
used in communication between applications and said execution 

environment. 

35 31 A communication system according to any of claims .20-30 
35 characterised in that the mobiie terminal (MT1) compr.es means fo 
informing the user of the selectable bearer serv.ces, and means for 
selecting the bearer service by the user. 



20 



25 



30 



o-o 9R8B262 -> PATREK ASIAKASCAlvclu; 
saapunut: e/ B/99 13:57; 03 ^^Lg, PATENT - PBH @033 

09/08 '99 13:58 FAX 03 2886262^^ TAMPEKErJS KAitsni 

32 



A mobile terminal (MT1) for use In a communication system which 

demented in the mobile network (NW1), and means (4 1 , 201 403 
5 X" setting a bearer service for commun *b^- 
mobile terminal (MT1) and said mobile network (NW1), character.sed 
in that the mobile terminal (MT1 ) further «>™P ns6s: . &rer 

- means (CPU, MEM) for defining a set of requ.rements for the bearer 

10 -me^'(CPU,MEM) for obtaining information about selectable 

bearer services, 
wherein the communication system further comprises: 

means (4 11) for comparing said set of requ.rements for the bearer 
" sZi and I sa* obLed information about selectee bearer 

15 - meansTMTD for performing one of the .Cowing stefis based on 

_ 2£%TZ* one bearer sen.ce o, said selectable bearer 

services, or 

20 - rejecting at least one selectable bearer services. 
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(57) Abstract 

The invention relates to a method to select a bearer 
I^iTfor communication between a mobile terrnina 
^ and a mobile network (NW1). In the method at 
laa one bearer service is implemented In the moMe 
SmNWU The method comprises at leas, the 

Itrn^otreauiremen^torthebearerse,^ 

. obtaining information about "^^"^ 
- comparing said set of requirements for the bearer 
service and said obtained information about selectable 
bearer services, and 

. performing one of the following steps based on said 
HEX* one bearer service of said selectable 

- - w seleotebte 

bearer services. 
Figs. 2a, 2b, 2c 
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